Objective: The objective of this study is to explore the predictive role of emotional intelligence (EI) and its elements for health-related quality of life (HRQoL) dimensions in a sample of breast cancer survivors. Methods: This cross-sectional study was conducted in a single oncology clinic at a university hospital. A sample of breast cancer survivors (n = 180) completed three questionnaires: Short-Form Health Survey SF-36 (the RAND 36-item) with 8 dimensions; Cyberia Shrink EI Test (with five elements); and demographic Characteristics. The data were analyzed using SPSS version 20 (IBM Corporation, Armonk, NY, USA). A series of multiple linear regression models were used to analyze the data. Results: EI was a predictor for two dimensions of HRQoL components in survivors: mental (β = 0.45, P < 0.001); and physical (β = 0.27, P < 0.001). However, it was a better predictor for the mental HRQoL than for physical. More specifically, several elements of EI, including self-motivation, self-awareness, and self-control, demonstrated significant variance with a medium effect for prediction of dimensions of HRQoL. "Self-motivation" (β = 0.27, P < 0.001) and "self-awareness" (β = 0.29, P < 0.01) together were the best predictors of the variances of survivors' "general health" (R 2 = 28%). "Self-motivation" (β = 0.39, P < 0.001), and "self-control" (β = 0.19, P < 0.05), also together, were the best predictors of the variances of survivors' "emotional well-being" (R 2 = 28%). Conclusions: Educational intervention programs should be planned by concentrating on special elements of EI, including self-motivation, self-awareness and self-control, to improve HRQoL dimensions in breast cancer survivors.
Introduction
Breast cancer is the most common cancer in women in Europe, North America, and the Mediterranean region. [1, 2] It is a common malignancy among women in Iran and accounts for 16% of all cancers. In Iran, breast cancer is more common in young and middle-aged women, with a 5-year survival rate of 71%. [3] Evidence has shown that breast cancer survivors experience physical and psychological problems as well as various symptoms including fatigue, depression, and sleep disorders. [4] [5] [6] [7] Thus, breast cancer and its treatment influence patients' quality of life (QoL) [8, 9] or health-related QoL (HRQoL). [10] The World Health Organization (WHO) defines QoL as "an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns." [11] However, HRQoL includes at least physical, psychological and social functioning dimensions in the context of disease. [12] In clinical research, HRQoL is usually used for evaluating patients' QoL. [13] In the present study, HRQoL as an outcome variable refers to the subjective experience of breast cancer survivors of their global health status in the context of disease, which was measured through physical and mental dimensions using a patient-reported outcome questionnaire.
Evidence reveals that personal resources can help breast cancer survivors to better cope with their disease and improve their HRQoL. [14] In the literature, emotional intelligence (EI) has been introduced as one of the most important personal resources. [15] It is defined as the capacity for processing emotional information, including information regarding recognizing, constructing and regulating emotions, expressing emotions in oneself and to others, and managing emotions for emotional growth. [16] EI is the ability to recognize one's own and others' feelings, and to find ways to cope with and adapt to these feelings. [17] In his book, Working with Emotional Intelligence, Daniel Goleman categorized five components of EI: Self-awareness; self-motivation; social awareness; self-control or regulation; and social skills. [18] In the present study, we followed Goleman's model and examined these five elements of EI. A review of the literature reveals that to improve the HRQoL of cancer survivors, an improvement in communication skills, and an increase in the ability to develop positive feelings, self-esteem and flexibility is required. This process helps to manage stress, obtain information, find medical assistance, receive psychosocial support, and to be able to cope with cultural problems. [14, [19] [20] [21] [22] [23] A meta-analysis found that the ability to cope with emotions effectively develops a sense of well-being in an individual. If, however, an individual is unable to find ways to adapt to negative emotions, it significantly and negatively impacts their feelings. [22] Thus, regulation of emotions improves an individual's physical and mental health in different ways. [24] For example, a greater EI level with high interpersonal skills creates more effective social and individual relationships, and better mood, resulting in greater life satisfaction, lower depression, and improved physical health. Interpersonal skills for EI are related to the management of emotions. It appears that individuals with higher EI are more resistant to stress than those with lower levels. [25] Few studies have investigated the role of EI in health outcomes in cancer patients. [10, 26, 27] Patients with higher levels of EI reported better levels of HRQoL and health outcomes. However, there have been several studies with cross-sectional or interventional designs, with clinical and non-clinical samples. The results of a study involving university students proposed the predictive role of EI for three dimensions of mental, social, and physical health. [15] In other studies, the relationship between EI and some dimensions of HRQoL was investigated in older adults, [23] as well as patients with vestibular schwannoma. [28] Interventional studies incorporating EI training programs have also involved different patient populations including those with type-II diabetes mellitus, [29] and asthma. [30] The results demonstrated that EI training programs led to an increase in total QoL scores of the interventional diabetic group. However, in patients with asthma, EI training resulted in only a minor impact on mental health and social relationships.
Prompted by the scarcity of studies investigating the relationship between elements of EI and HRQoL dimensions in the context of cancer, this study aimed to investigate the predictive role of EI and its elements for HRQoL dimensions in a sample of female breast cancer survivors.
Methods

Sampling and data collection
The present investigation was a cross-sectional study initiated with 180 female breast cancer survivors who were selected from a single oncology clinic at a university hospital in the capital city (a center for diagnosis and treatment of breast cancer). From the 180 survivors, 18 did not respond (n = 10) or did not completely answer the questionnaires (n = 8) and were thus excluded from the study, leaving a final sample size of 162. The inclusion criteria were as follows: female breast cancer survivor with Iranian nationality; age ≥18 years; completed treatments at least 6 months previously; ability to read and answer questionnaires; and no history of other cancers or recent hospitalization(s). Individuals who experienced disease recurrence or metastasis were excluded.
Data collection in this study was performed using three questionnaires. The first author attended outpatient oncology clinics 5 days per week for 3 months (November 2017 to March 2018). After an explanation of the study objectives, the cancer survivors were invited to participate in the project. On verbal acceptance, participants completed an informed consent form, and subsequently answered the questionnaires in a private room in the clinic over a period of 20-30 min. 
Ethical approval
Measurements
Short-Form Health Survey SF-36 (RAND 36-item)
The Short-Form Health Survey SF-36 (RAND 36-item) was used for assessing survivors' HRQoL in this study. It comprises eight dimensions: physical functioning (10 items); physical role (4 items); emotional role (3 items); vitality (4 items); emotional well-being (5 items); social functioning (2 items); pain (2 items); and general health (5 items). The scores range from 0 to 100 in each dimension, with 100 representing the best level of functioning or well-being. [31, 32] Four subscales related to physical health are represented by the Physical Component Summary (PCS) or physical dimension of HRQoL: physical functioning, physical role, pain, and general health. Four subscales related to mental health were represented by the Mental Component Summary (MCS) or mental dimension of HRQoL: social functioning; emotional role; vitality; and emotional well-being. The instrument was previously translated and validated into Persian and cross-culturally adapted to the Iranian population. [31] In the present study, the reliability of the RAND 36-item, using Cronbach's alpha coefficient, ranged from 0.61 to 0.83 for all dimensions.
Cyberia Shrink Emotional Intelligence Test
The Cyberia Shrink EI Test consists of 70 items in two parts. [33] The first part (40 items) includes items by which the subjects were tested on their reactions to various situations. During validation of the test in Persian, the second part (30 items) was not used due to cultural differences. In addition, seven items from the remaining 40 were discarded during the validation process because of low correlation with the total score of the test. [34] The remaining 33 items covered the five elements of EI: Self-motivation (7 items); self-awareness (8 items); self-control or self-regulation (7 items); social awareness or empathy (6 items); and social skills (5 items). The test items were scored using a five-point Likert scale (never = 5 to always = 1); for negative items, the scoring was inverted (9, 10, 12, 14, 18, 20, 22, 28, and 33) . The scores of the test ranged from 33 to 165, with higher scores indicating better EI. The score range for the subscales was as follows: Self-motivation (7-35), self-awareness (8-40), self-control , social awareness , and social skills . The reliability of this test was examined using Cronbach's alpha coefficient in Persian studies, [34, 35] and demonstrated an acceptable range (0.63-0.83). In this study, the Cronbach's alpha coefficient for the entire test was calculated to be 0.83.
Demographic Characteristics Questionnaire
The demographic characteristics of breast cancer survivors, including age (years), marital status, educational level, job status, income, and the time passed since the last treatment (months), were obtained through a short interview with the patients in the clinic.
Data analysis
The data were analyzed using SPSS version 20 (IBM Corporation, Armonk, NY, USA) through descriptive and inferential statistics. The distribution of outcome variables (the scores of the RAND 36-item and the EI) was normal; thus, parametric statistics were used. To explore predictors of HRQoL dimensions, a correlation matrix (according to Pearson correlation coefficient), followed by a series of multiple linear regression (MLR) models, were used to analyze the data. In regression models, to make predictions, the relationship between variables, both independent and dependent, should be measured. [36] Therefore, a correlation matrix was constructed for the five elements of EI and dimensions of the RAND 36-item to assess correlations between variables. To analyze data in SPSS (IBM Corporation, Armonk, NY, USA), a stepwise solution was selected for entering independent variables into the regression models. "With the stepwise solution, variables are entered in the method outlined for the forward solution and are assessed at each step using the backward method to determine whether their contribution is still significant, given the effect of other variables in the equation." [36] The total EI score and its five elements were introduced as independent variables into the regression models. Dimensions of the RAND 36-item were considered one by one as a dependent variable in the regression models. Before conducting the regression models, a series of univariate analyses was run with demographic variables, and the results were not significant at the level of P < 0.05. However, demographic variables with significance level at 0.1 or 0.15 were selected as independent variables for subsequent regression models (age and education). "This step can be helpful in identifying variables that, by themselves, are not significantly related to the outcome but make an important contribution in the presence of other variables." [37] To examine whether EI accounted for a small, medium, or large amount of the variance in dimensions of the RAND 36-item, Cohen's guideline was used (small: ƒ 2 ≥ 0.02; medium ƒ 2 ≥ 0.15; large ƒ 2 ≥ 0.35). [38] The data were considered to be significant at P < 0.05.
Results
The demographic characteristics of the breast cancer survivors are summarized in Table 1 . Results revealed a mean and standard deviation of total EI total score 111.58 ± 11.49 (range, 33-165). In addition, the mean and standard deviation of the PCS and the MCS, composite scale scores of the RAND 36-item, were 59.93 ± 21.14, and 65.73 ± 19.79 (range, 0-100), respectively.
The results of the correlation matrix involving the five elements of EI and the RAND 36-item dimensions, as a precondition for regression models indicated that two elements of EI (self-motivation [r = 013-0.44; P < 0.01] and social-awareness [r = 0.22-0.47; P < 0.01]), were positively correlated with all subscales of the RAND 36-item. Social skill was positively correlated with only the emotional role (r = 0.36; P < 0.01) and the MCS (r = 0.29; P < 0.01). Self-control (r = 0.22-0.40; P < 0.01) and total EI (r = 0.20-0.50; P < 0.01) were positively correlated with all subscales of the RAND 36-item, except for the physical role. Eventually, self-awareness was positively correlated with all subscales of the RAND 36-item (r = 0.17-0.43; P < 0.01), except for physical functioning and physical role.
Results of the MLR models indicated that, after controlling for age and education, "total EI" was a predictor for all subscales of the RAND 36-item, except for "physical functioning" and "physical role." In addition, "total EI" was the best predictor of MCS (β = 0.45, P < 0.001) compared with the PCS (β = 0.27, P < 0.001) between composite scales scores of the RAND 36-item [ Table 2 ]. Furthermore, among various elements of the EI, "self-motivation" and "social awareness" were two predictors of different subscales of the RAND 36-item, with the highest frequency. "Self-motivation" was a predictor for five subscales of the RAND 36-item: "emotional well-being" (β = 0.39, P < 0.001); "social functioning" (β = 0.34, P < 0.001); "vitality" (β = 0.29, P < 0.01); "general health" (β = 0.27, P < 0.001); and "physical functioning" (β = 0.25, P < 0.01). Moreover, "social awareness" was a predictor for five subscales of the RAND 36-item: "pain" (β = 0.38, P < 0.001); "emotional role" (β = 0.37, P < 0.001); "physical role" (β = 0.24, P < 0.01); the PCS (β = 0.34, P < 0.001); and MCS (β = 0.30, P < 0.01). "Self-control" was also a common predictor, but only for three subscales of the RAND 36-item: "emotional well-being" (β = 0.19 P < 0.05); "social functioning" (β = 0.17, P < 0.05); and the MCS (β = 0.26, P < 0.01). "Social awareness" was a common predictor for both the PCS (β = 0.34, P < 0.001) and MCS (β = 0.30, P < 0.01) [ Table 3 ].
After controlling for age and education, the total EI score accounted for 7% of the variance in survivors' PCS (small effect), but 27% of the variance in the survivors' MCS (medium effect) [ Table 2 ]. Additionally, the regression results revealed that "self-motivation" and "self-awareness" together predicted 28% of variances in the "general health" of survivors (medium effect) (R 2 = 0.28). Equally, "self-motivation" and "self-control" together predicted 28% of variances in "emotional well-being" of survivors (medium effect) (R 2 = 0.28). Moreover, "social awareness" and "self-control" together predicted 27% of variances in the MCS of survivors (medium effect) (R 2 = 0.27) [ Table 3 ].
Discussion
In this study, we investigated that the predictive role of EI for HRQoL dimensions in the context of breast cancer survivors using self-report questionnaires. Our findings demonstrated that EI was a predictor for both physical and mental HRQoL in breast cancer survivors. This is consistent with studies that reported similar results in cancer patients, [10] or in different target groups. [39] [40] [41] This means that in our study, breast cancer survivors with higher EI reported better levels of HRQoL in physical and mental dimensions. However, this result was stronger in the mental dimension of HRQoL compared with physical dimension. This finding is consistent with a study by Fernández-Abascal and Martín Díaz, [42] who found that EI dimensions were better predictors of mental health (48.4%) than physical health (15.6%) in 855 undergraduate students. As a psychological factor, [10] EI is the ability to perceive, control, and evaluate emotions. [43] This ability suggests that there is a direct link between EI and psychological health.
After controlling for age and education in regression models, EI accounted for 7% of the variance in survivors' physical HRQoL (small effect), compared with 27% of the variance in survivors' mental HRQoL (medium effect). The medium effect of EI for mental HRQoL, compared with its small effect for physical HRQoL, indicated a stronger predictive role of EI for explaining mental factors in our context. Thus, EI appears to be a robust predictor for mental HRQoL. A previous meta-analysis emphasized that the link between EI and mental health is important. [22] Among various elements of EI, self-motivation and self-awareness were the most common predictors of HRQoL dimensions. By increasing self-motivation in breast cancer survivors, five dimensions of HRQoL, emotional well-being, social functioning, vitality, general health, and physical functioning, improved. In addition, by improving social awareness in survivors, five dimensions of HRQoL (emotional role, physical role, bodily pain, physical and mental components) increased. Although we found the same result for bodily pain in our study, there is a different argument. In our context, breast cancer survivors with higher social awareness reported that bodily pain interfered more with their normal work at home or outside during the previous 4 weeks. This relationship was found in the correlation between the sociability factor of EI and bodily pain in a study by Fernández-Abascal and Martín Díaz, [42] but not in their regression models. Self-control was also a common predictor in our study, but only for three dimensions of HRQoL (emotional well-being, social functioning, and the mental component of HRQoL [10] ). In a study involving 62 cancer patients, patients with higher levels of EI reported higher levels of HRQoL in dimensions of emotional role, social functioning, vitality, and mental health. Interestingly, social awareness was a common predictor for both physical and mental components of HRQoL in our study. In other words, by increasing social awareness, both physical and mental components of HRQoL developed in cancer survivors. Social awareness refers to empathy, and understanding the emotions, needs, and concerns of other individuals, feeling comfortable socially, and recognizing dynamic power in groups. Social awareness can affect an individuals' perception, behavior, and response. [44] Previous studies have found that adjustment of emotions improves an individual's physical and mental health. [14, 24, 45] Interestingly, several elements of EI demonstrated significant variance with medium effect in regression models for prediction of various dimensions of HRQoL. Self-motivation and self-awareness together predicted 28% of variances in survivors' general health. Self-motivation and self-control together predicted 28% of variances in survivors' emotional well-being. These results are in accordance with similar EI studies, although with different subjects (diabetic elderly individuals [46] and primary school teachers [47] ). Similarly, social awareness and self-control together predicted 27% of variances in survivors' mental component of HRQoL. Similar results were found in a study by Extremera and Fernández-Berrocal [15] who applied the Trait Meta-Mood Scale for measurement of EI. Two subfactors -clarity and mood repair -are in accordance with elements of self-control and self-awareness in EI. In regression models, they found that individuals with high scores in these factors reported better physical, social functioning, mental health, vitality, and more positive general health. They reported that by managing and improving emotional capacities in the framework of these subfactors, there is a possibility to move toward better physical, social, and mental health. Thus, planning for educational intervention programs by focusing on self-awareness, self-control, and self-motivation in EI can be beneficial for improving breast cancer survivors' HRQoL. These elements are potentially related to self-efficacy (confidence in the ability to have control over individual's motivation, behavior, and social environment [48, 49] ) and may help to empower survivors. In summary, the results suggest that EI and its elements are valid predictors for physical and mental dimensions of HRQoL in breast cancer survivors. However, they predicted the mental dimension of HRQoL better than the physical dimension. It appears that with increasing levels of EI, the levels of health and well-being improve through a stress reduction process and better emotional management. [50] According to these results, there is now an opportunity to increase the EI of breast cancer survivors through educational intervention programs and thereby improve HRQoL.
There were some limitations to the present study, and therefore, the results should be interpreted with caution. Using nonprobability sampling and self-report questionnaires are two particular limitations of the study. We did not analyze outcome variables in respondents who were excluded from the study. Due to the cross-sectional design of the study, it was not possible to have a deep perspective on the causality of the relationships; thus, it is necessary to perform longitudinal studies to determine mediational factors to gauge the emergence and development of emotional capacities over time. Nevertheless, this study adds knowledge to the psycho-oncology literature pertaining to the role of EI and its elements -especially self-awareness, self-control, and self-motivation -as significant predictors of physical and mental dimensions of HRQoL. Therefore, it appears that breast cancer survivors with greater EI have better control of their emotions through self-motivation, social awareness, and self-control, which in turn means they are better able to control their stress and access to improved HRQoL.
Conclusion
Results of the present study suggest that EI and all of its elements are predictors of two dimensions of HRQoL, In each analysis, five elements of EI and two demographic variables (age and education) were entered into the regression models. Only significant independent variables were shown in the "self-motivation" and "self-control" for emotional well-being; "self-motivation" and "self-awareness" for general health; and "self-awareness" and "self-control" for the mental component. "Social awareness" was also found to be a common predictor for two main components of HRQoL, physical and mental. It appears that increasing EI leads to improvement in HRQoL dimensions through emotional management as a stress reduction process. Therefore, educational intervention programs should be planned by concentrating on special elements of EI, such as self-motivation, self-awareness and self-control, to improve HRQoL dimensions in breast cancer survivors.
